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CHAPTER 1|
EXECUTIVE SGMMARY

l.1  PURPUSE AMD SCUPE. The Independent Evaluation Raport (IER) addresses the Operational Test II
(OT 11) of the Plstoon Early Warning System (PEWS) AN/TRS-2 ( ) conducted by the US Aray Airborne
Cowmunications Electronics Board (USAACEBD) at Fort Bragg, North Carclina duriug the period 30 August
1976 ro 15 October 1976. Conclus{ons developed as a result of the independent evaluat.on process will
be utilized as a basis for deveslopment of the TRADOC/USAIS position for the PEWS Development
Acceptance In-Process Review (DEVA IPR) scheduled for 1| June 1977. Thia evaluation addresses the
systems operational capabilirty, the validity of the logistical concept and the adequacy of the sytem.
Primarily data from OT Il is evaluated in this report; however, data f{rom all sources is considered
and used where practical. The validity of all data will be examined including taet couditions.

i.2 SYSTEM DESCRIPTION. The basic PEWS system as tested ia OT II is a ilghtvelght. self~powered,
portuble intr-sion detection device assigned foc use by small military units such as patrols,
platoons, or squads. 7The sensors are designed for hand esplacemant and unattended operations in
forwvard combat zones. The system is composed of self-contained sensors ecach capable of detecting
persoanel and vehicles at ranges up to 15 meters from the emplaced sensors. The system i{a capsble of
distinguishing between personnel and vehicle targets. Two types of sensors are used, each of which
consists of a combination of detectocrs. The total ausber of sensors in a set i{s unine; however, the
number of each type i3 variable dependent upon mission requirements. The two types of sensors
available are:

a. Seismic/Magnetic/Soil Conductance (Type 1)
b. Electromagnetic/Seismic/Soil Conductance (Type 1I)

Upon detection of an intrusion, the sensor, after classifying *he intruder {am to mau or
vehicle), communicates .he datecclon event and the clasaification dats ta & remote vonitor
receiver/display by means of either & RF or a wire link. The communications option is selected as a
switch on the PENS sensor. The remote monitor receiver/display {s capable of receiving the RF
transmission ditectly and displaying, by means of lights, the 1.D. number of the activated sensor and
the clasuification of the targer and providing an audible alert signal to s set of hesadphones. The
receiver performs the same display functions when a wire link is used; however, a wire adapter module
is used te i{nterface the comrunication wire to the receiver. The teceiver is complataly self-
contained when used {n the RP mode. The wire module accowmcdates nine pairs of wires. The wire
module uses the same power supply as the receiver when counected to {t. The receiver is capable of
operating in Lhe BF mode and the wire link mode simultaneously. The sensing wire for the soi}
cooductance detector i{s deployed from a swall dispenser which 13 capable of holding 500 feet of 16
Arwy Wire Guage (AWG) wire (uninsulated). A soall wooden stake is used to aachor the free end of thea
sensing wire and to hold {t taut.

1.3  LIMITATIONS. Factors limfting the quality and scope of the evaluation and the {apact of thease
limitations are outlined below:

a. Test Site and Tast Troops: The OT II for the PEWS was conducted at Fort Bragg with troops
frow the ¥2d Airborne Division. The mejority of taacing vas foc non-wechanized infantry cperstions, a
very limited amount of data was collacted concerning operations {n a mechanized environment.

Impact: Mintsal - Data collecied during DT Il and other teatiag will ba utilized for the
evaluation. The airborne units Method of Uperation provided & realistic environment for the
evaluation of PEWS where the msjority of employwent factors critical to the infantry were tested
(portability, RAM, eass of operation, durability, incteased reaction time). Sufficient data axists
for an accurate assessment of tha:s area.

b. Artillery: No operailonal testing {n an artillery environment was re~ducted ustig the
PEWS.

Impact: Minimal -~ Jata from DT Il and otuer testing will be usmed., Sufficient data exiats for
accurate asscusment of this a. -a.
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le4  ADEQUACY UF TESTiNG. The PEWS OT II provided sufficiant operational dats for a production
decision at the DEVA IPR. By supplementing OT II data with data from DT 1I, subjective evaluation wad
ECUM testing, all areaas of operstional isterest have been sddresssd. Additionsl operational data will
be gained during productiva testing.

1.3 OPERATIUNAL 1SSUES. ‘he following operational issues were designated as critical issues for OT
II:

a. What is the reliatility of the PENS under operstional field conditions?
b, What is the operational availability of the PEWS uander opetational field conditioms?

Ce What is the maintainability for the PEWS component/sseemblies at the operator and direct '
support levels of maintenance?

d. Does the availability of the PEWS incresss the effectiveness >f :the platoon in missioans of
defense, ambush, wouitoring lines of communicaticn, and retrograde?

e. Will the employwent of the PEWS excessively disrupt norsel platoon tactical functicas when
used in either the RF or wire link mode?

f. Does the PEWS show degradation in {ts capabilities o detect and classify moving perasnnel
or vehicles under varying envircomencal couditions?

1.6 ANALYSIS.
a. Testing Results.

(1) During the OT II the PEWS significantly improved the capsbiiity of the rifle platoon to
accomplish assipned missions. The greatest incresse was seen ia the following areas:

(a) Increased reactiocn time - A 100 perceat incresse {a resactior tima wis experienced over
present capability by the ssjority of the rifle platoous, f.e., the platoon laader knew that
aggressors were approsching his area. (Annex 3, 2-24)

‘bl A 97 percent target detection race for all targets presented during the five FIXs Zuriag OT
1. {fanax P 2-23) :

{¢) All five platoons tested stacad the PYWS achieved fts primary purpose of providing an early
varuing capability. (Annex B, 2-29)

{d) Capability to place indirect fire on a target based on senso: readinge rather than
depending on visual detecticu wes identified during the OT 11. (Annex B, 2-25)

(2) Based on data collected during the OT 11 the training program for the PEWS 1a satisfactory.
This includes both operator and meintensnce training. (Annex 3, 2-5)

(3) The present platoon organizatioan is sufficient ia both strength and MOS to effectively
utilize the PEWS. (Annex B, 2~31)

(4) The PEWS did not meet the specified Mean-Time-Between—Failucre (MY3F) during OT II. It
appears design corrections proposed by PM REMBASS should {sprove the PEWS reliability above the
apecified MTHF, These correctious will also {wmprove the operationsl avatilability of the systew.
During the OT II operator personnel and direct support repairmen had no difficulty performing
maintenance functions, (Annex 3, 2-13)

{5) vLut of a total of 156 sensors isplantad during the OT 1l five were visually detected by
aggressotr personnel. In esch case of visual decacticn the senscrs hed not been properly camoutlaged
and the agyressor perwonnel were within the sensor detacticn radius defore visual detection waad made.
(Annex 8, 2-33)

(6) The PEWS had a false alarm rate that exceeded the specified critecria. There were 9
activationas for 145.7 hours of operation with the Type I and 9) activationa for 102.8 hours of
operation vith the Type 11 sensors. The classificarion of targets criteria was not met during the OT
{I. While the criteria weres not met for the above isasues, the effect om cperations’ parformsnce
experienced by the riflae platoons was minlamal,
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(7) The environmental subtests svaluated the syotem in: Swampy soll with light and heavy
foliage, ard firm soll with heavy follags. Data obtained duriag the subtests shows:

(a) The soil couductance wire vas iazeffective over 50 percent of the time. (Annex B, 2-38%)
(3) The employment of soll coeductsance requires too much time and 2sscty. (Ancex B, 2-38)

(c) The Type I1 sensors did not mset any of the desection cnd classification criteria und are
not considered satisfactory for tactical employment. (Ancex 3, 2-33)

(d) Detvction and Classificacion rates of Type 1 sensors arv considerzd satisfactory evea
though the system falled to weet the stated criteris. (Annex 8, 2-38)

(8) Three typea of wire were used during the 0T Il for the vire link (WD-1, WD-38, and
Sippican). Based oca overall results of tha test, WD-36 i3 considered best suited for use under
tactical field conditioes. (Annex B, 2=31)

b,  Additional Areas.

(1) System Configuratioca.

Threas difierent configurations of the PEWS ware tasted druiang tha OT 1I1. The recommended
toa.iguretion was 2 recalvers, 10 secsors, 2 wire wodules, 2 headsets, and 2 carrying bags. This
configaration provides for better system flexibilily and providea sore employment options. (Annex B,
2-31)

{2) Logistics,

As a result of the logistics evaluation during the PEWS OT 1I it was determined that:

{a) The technical sanuals require revistioan. (Annex B, 2-55)

(b) Batteries for the PEWS met the established criteria during the OT II. (Ananex B, 2-55)

{c) The Tool Kit TE-13 must be modified to permsit u«e with WD-36 wvire. (Acnex B, 2-55)

(d) Authorized tocls and test equipment wers satisfactory and required. (Annex B, 2-50)
1.7 CONCLUSIONS.

8. The Infantry has a requiremsent for a Platooa Early Warning System (PEWS).

b. THe PEWS provided an effectives early warning system.

c. The soil conductance wire and Type Il sensor (DT 578) adds very little to the operatiomal
effectiveness of the PEWS.

d. The WD-36 wite is best suited fo. PEWS use.

e. The PEWS should be cowposed of:

{1) Two Recelivers, Radio R-1878.

(2) Ten Detectorw, Anti-Intrusion, LT=577.

(3) Two Sensor Intesfaces, Wire Link, MX 9738,

(4) Two Grounding Stakes,

(5) 1Two Headsets Pstrol Seismic Intrusion Detactor (PSID).

(6) Two Carrying Cases.

f. The PEWS reliab{lity wmust be improved and demoustrated prior to fi=lding.

g. THe logistical shortcomings must be corrected and demonstrated prior to fielding.

1-3
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1.8 OPERATIONAL EFY¥ECTIVENLSS/MILITAXY UTI.ITY.

a. The PEWS will make a significant contributizn to the abillity of tne rifle platoon to
accomplish assigned missions. Preseatly, with the axccytiocn of Listening Posts/Observation Poats, the
tifle platoca does not have an early warning capadility. a.l aight obssrvaticn devices in the field
and being developed are dependent on availedle light and/or linu-of-sight restricted. While the PEWS
did not meet all established criteris during OT Il it did provaids ‘he rirle platcon a capability that
is not pressatly available. All of thr~ platocas ueing the PEWS stal»d that they would accept the
system as it is presently designed.

b. The PEWS will also add to the ability of the Militacy Police (MP) Corps to s:coeplish
asyigned missious. The MP Corpe can use PEWS vhen in support of iafsatry, and in speciul missions of
fear ares svecurity such as sonitoring rosds and wooded areas, mwonitoring the tarrain surrounding
suclear weapans storage and other high valua tesmporary storage locations, snd wonitoriag the terrain
surrounding command posts.
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CHAPTER 2

DETAILED EVALUATION

.1 AUTHORITY. THis Independent Evsliuation Report is bsing preparsd by the USALIS as required by
TRADUC Regulation 71-9 dated 31 December 1975.

2.2 PURPUSE AND SCOPE. Conclusions develcped en a result of the Independent Evalustion process will
be utilized as a besis for devalopment of the USAIS/TRADOC position for the DEVA IPR {n Juce 1977.

Decisions to be made at the IPR fcnclude:

a. The system configuration to include the requirement for Type II sensors, soil conductance
wire, type of field wire for PEWS use and number of PEWS 7Taceivers in sach systes.

b. Type classification sctiom.
Ce Design changes to PEWS components.
d. Additional test requirements.

2.3 BACKGROUND.

Requirenent - The PEWS requirement wvas stated in a latter, CDCMR-E, USACDC, Novewber 1972,

a.
DA Approved Saall Development Requirement for Platoou Early Warning Davice (PEWD).

sub ject:
b. System Description -~ See paragraph 1.2.

Ce Intended Oparaticnal Capability - The Infantry has a longstanding requirement for early
varning devices. This requirement has been satisfied in the past by trip flares and such crude field
expedients as tin cans containing pebbles afiixed to trip wires and/or barbed wire, use of listening
posts/outposts and other means available to the small unit leaders. These expedients, although
partially effective do not constitute a reliable early warning system to the Infantvy. Curreantly, all
early warning or surveillance devices are dependent upon line-of-site ewployment and are hampered by
adverse veather and vegetation cooditicns. The employment of the PEWS will permit converage of accas
impossible to survey with current line~of-site devices, and provide early waruing to the rifle
platoca. Requirements for more sophisticated periveter {ntrusioun detection systems have a firm
doctrinal base in FM 19-30 Physical Security. when environmeat and/or econouic consideraticns do not
perait installation of more sophisticated equipment {e.g., electromagnetic fencing)., a rellable
device, which may be installed quickly and utilired to give early warning of intrusion attempts to
perimeter security guards of classffied operating areas and sensitive logistical facilities, is

needed.
d. Curtrent Status - Engineering Development of the PEWS is complete and the DEVA I?R 1is

scheduled for | June 1977. The major develop=antal problem is the high false alarr rate of the DT-578
(Type 11) sensor and the {neffectiveness of the soil conductance wirs.

e, Sumrary of Testing = DT 1I for the PEWS was conducted at US Army Electromic Proving Ground,
Fort Huachuca, Arizona, during the period July-November 1976. The OT II was conducted by the US Army
Airborne, Communications and Electronics Board, Fort Brapg, North Carolina, during tae period August-
November 1976. Five teat platocons, | each week, were provided by the 82d Airborne Division. The
platcons averaged 75 percent of the authorized TOE strength.

Other Evaluatiocns - To supplement the PEZWS OT II Test Report; data from the DT 1Y, ECOM

€.
When other than T I1 data is constidered it will

testing, and other testing will be used in the IER.
be so aoted.

2.4 LIMITATIONS. All critical issues were aaswered in OT Il. Additional data is aeeded on
enviocrmeental tewting prior to fielding the system. This dats will be collected during enviroumental

teuting planned for the next phase of develooment.

2.5.  ADEQUACY UF OPERATTONAL TESTING. Reference page 1-2, paragraph l.4.
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2.6 TIMREAT. The threat i{s cootained in TRADOC Scensrio Zuzocpean 1 Sequance 2A and partrays “oth a
mounted aad dismounted threst against the Infuntry Platocos. The IER evalustes data collected in OT II

to dutesmine the incressed capablilicy for survelllancs sod target acquisition provided Dy the PEWS
against such a threat.

2.7 ABALYSIS.

a. Ceneral Approach - The operaticnal issues wers developed by the USAIS. Foremoat during
development of the operstional iseues were the questions; what increased capability will the PEWS
provide the infantry platoon, and what criteria must the system mset to fulfill the requirement? The
establishiog of criteria was extremely critical as thers is no system currently in the inventory that
could be used as a baseline.

b. Critical Operational lssues.

(1) Wwhat is the rzliability, availability and maintainability of the PEWS under operational
coundiciocas?

(a) ldentified as critical Jssues because of the direct dearing on the essential functions of
the systes.

(b) 1Issues were answered during the PEWS OT 1I.

(2) Does the availability of the PEYS increase the effectiveness of the platoon to accomplish
assigned miseiona?

(a) Issue answers the question whether the PEWS is required and wiat benefits can be obtained
from utilizacion of the svstem.

(b) Issue vas snswered during the PEWS OT 1I.

(3) Will the employment of the PEWS excessively distupt norsal platoon tactical functions when
used in either the RF or wire liok wmode?

(a) 1Issue is critical because of the direct bearing oa the utility swd velme of the system to
the {afantry platoocn.

(b) 1ssue vas answered during the PEWS OT 1I.

(4) Does the PEWS show degradation in detsction or claseificatios capabilities asader varying
environmental conditions?

(a) Issue ia critical becsuse worldwide use is planned for PEWS.

(b) Data was obtained on this {ssue during OT II but will have to be supplemented by data from
DT II, ECOM and environmental testing.

Ca Operational Isaues - The operational issues were taken from the Outline Test Plan, and
Coordinated Test Program, developed by the USAIS. Operatiounal Issues cre listed at Annex, Appeandix B.

d. Evaluation of Operational Issues.

(1) Doea the training program provide the instruction necessary for the deploymen’z and
oparation of the PEWS?

Analysis:

The training program used during OT II was satisfactory. The training program was presented
i{n six hours.

(2) Does the training program provide the instruction necessary to interprat data from the
PEWS?

Analysis:
The COI presentad by the USAIS instructor was sstisfactory. However, the performance of the

platoon Iimproves with field experience. Tast Platoon lesders stated that an additional 2 days tov 2

-2
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weeks (outside limits) use f{n the f1eld weuld be required ro reslise the sexioum efficisacy of the
PEWS. The integration of the PEWS into TTXs will satisfy che need for flald exparience.

(3) Can maintenance perscunel having an MCS of 26C perform direct support ssintenancs by \-.ing
the tools, test equipment and meintenance literature provided without additicnal training?

Analysis:

The MOS 26C was not svaluated during 0T 1I. A weiver was obtained from HQ TRADOC snd MOS
JIE (Field Radio Repairmac) was utilized as the D3 repairsman MOS during OT II. Ko  robleas were
encounterad using the tools, tsst equipmant, and msintenance litsrature for DS procedures.

(4) Does the PEWS provide an effective detectica capability against vehicle and persosncl
targets for normal platoon missions?

Analysis:

(a) The Type I sensor mat che detaction criterie for personnel and detected in excess of €0
pezcant of the vehicular targsts. Type II sensors datectad only 7 percent of tha tracked wenicles
and 85 percent of the whealed vehiclas and anly mat the criteria for detection of psrsonnel in | of *
areas tested. The overall detaction rate for TYpe I was 89 percent and 835 percent for Type II
sensors.

TABLE 2.1 DETECTION RATES

1) Type 1 Type IT Criterta
#]| Person 80 38 73
3 Personnel 88 93 85
Wheeled Vehicles 93 35 95
*Tracked Vehicles 91 67 95
Uverall 89 85

#*Suspect due to sample size

(b) The PEWS provided an affactive detectioun capability for the rifle platoon duriag the OT II.
This is especially true for the Type 1 sensors which outperformed the Tysce II seasors in 3 of the §
areas teated. The Type 1I sensor provides no appareat improvad deiection capability over that which
can be achieved with the Type I.

(5) Does the PEWS accuracely claseify detected targets?

Analysis:

(2) The overall classification for both type sensors was 86 percent. The Type I claseified
vehicles 7 percent better than the Type 1I but the Type II classified ) percent more personnsl targets
correctly thau Type I.

TABLE 2.2 CLASSIFICATION RATES

{2) Type Type 11 Criteria
Personnel 86 83 95
Vehicles 3 79 90
Overall 36 86

(b) Whils the two types of sansors were equal in overall classification, t!: Type I clssaified
critical targets berter than the Typs II, i.a., vehicles. The classification ra of the ‘ype I
sensor vas satisfactory for field operstions.

(6) 1s the PEWS false alarm rate acceptable under operational field conditions?

2-3




Amalysiss

(a) The false slara rate for the Type ] sensor was .062 false alarmd per seasdot per hour and
for tha Type 11 vae .905 false slans par seasor per hour,

(b) Out of the 124 fire miseiors rsquested by ths pla~oon lesderes during the OT Il saly t
misslon was requested >n 4 sensor filse alarming. The high false alam rate of the Type 1! senidr
would linit the tactical utility of the PTWS. B3ased ou conversacions with PN ROMB4AZ2 1t would be an
axtremsly high risk Jevelopment to cortect Lhe Type 1i veosor fslse slarm prodlems.

(7)* ¥nat is the reliability of the PIWS under opsrationsl field conditioms?

Analysiss

(a} The MTBY during OT II wes 52.] hours for the wire mods and 68.5 hours for the RF mode.
This does not maet the required NTHZ of 165 bours.

(b) A system fsilure vas dafined as vhen iny mejor cowpossat failed to ope. ‘ta proparly, L.e.,
Teceiver, wirw module, Tvpe 1 or Type II sensor. This implies that ir cse of nine semsars tails the
system is useless.

TABLE 2.3 RELIABILITY

TOTAL CHARGEASLE COPONINT
COMPUNEN1 HOURS FAILURES XT3y
21808 681.2 3* 136.2
DT-577 3358.3 1 3358.3
DT-578 1646.2 3 548.7
MX-9738 221.3 1 21.3

*Pailures were earphone fatlures

(e) 3Based on proposed design chanjes 1t appears to be low risk {a meating the MIBF prior to
fielding; howaver, this will require verification tasting.

(8)* WVhat is the operational availability (AO0) of the PEWS under operational field couditiocus?
Analyeis:

(a) The PEVS A, 1s 83.3 percent for the wire mode and 88 perceat for the LF mode. The
requiresent states the PEWS Ao shall ba 2t least 95 percent.

{b) With iwprovement in the reliability of the PENS the do vill improve likewise. It sppaars
that 3 very low risk is involved iz meeting the PEWS Ao prior to fialding  However, this will
require verification testing.

(9)* What is the maintainability for the PIWS cowpouent/assembliss at the oparator and diract
support levels ¢f maintenance?

Analyeis:

(a) At the operstor level the MTTR {s 2.55 mioutes and at DS level 1s MITR 20.3 minutes.

(b) Although no MTTR is specified in the requirements documeat, it is the ooinioe of the tast
organization that the descnscrated XTTR will not {ampose any maintensace herdships in ea operationsl

environment.

(10) Can the PEWS be packed with a parschutists’s individual equipment snd jumped without
axcessive danage fo the PTWS?

Analysis: THs PEWS was airdropped a total of |5 times and was ;00 percent oparational aftsz
sach airdrop.
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{i11) wn the PEWS b packsd in equipsent bundies and sir delivered without excessive damage to
the PEWS:

Analysis: THe PEW! sustatned no dassage during 19 elrdrope and wag 100 parcent cparational after
Jach atrdrop.

(12)% Does the availability of the PEXS {ncreass the offectivensss of the plarooa in miseions of
defeane, smbush, sonitoring lines of zosmunicstions and tetrograde’

Analysis:

(8) The PEUS provided at least an |00 rercent {ncteasq in rasctica time over tha presest neans
of aurel ot visual! detect ion.

TABLE 2.4 TARGETS DETECTID DURING TACTICAL EYERGISES

MI3SION PYRCENT OF TARGETS DIRZCTED
Defase 100
Roud Junction Monitoring [ 1
Anbush 90
Setrograde 100
Uverall 97

(b) The PEWS deteited 37 parcent of the targets prevsentod during the FTX. Pire stsatcos
tedquanted by the platson !eaders tesulted in 77 percent ¢  the coocdinates of the datactiod hetng
within 50 wetecw ol tha targec,

(13:% Will the empisyment of the PYWS esceanively diarupt normal pletoon tactfcal fusctisne whea
1t s yaed L+ elther the AP ar wire |ink wmodoe!?

Analystn:

{a) When uyaed tn the wire sode the ra-a{ver ‘platnon hesdquartare) {a restrictive {n such the
same way 4 TA-l telsphane witld do tentrtrtoed,

(b)) With the wexc:ption of one fire miesion hased - & {alee alarming eensor, thers wete 8o
detrimearal tactical activities nodertakon ad & resuit o watng the PEWT,

(149) Are any sndifi~ations tequired ta the parsarnel authorigation of the Aleborne Iafantey
Piatoon with respect to numher, wkill love]l, MO or b1').g?

Analyata: Tew? platoons wwre oparating &t appros, mately 73 percant styength ead vare odle to
eftfectivaly wmploy tha ruvsg,

(1%) Arve any mudi teatinng requicnd to the squipment sutharisetion far the plotuor (8 aeder to
effrctively smploy the PAWS?

Analystn: Prusent platoon rewminicsziong tre not setiafectory foc PUS euployaent., This will
be cotrected whon the “rall Unit Teanmcolver (SUT) (8 {ntroduced ‘ntn the fuveatory,

(1h) Doea the PRWS affect or tx {t aflectsd hy, the opetatlion of sy other itesa of infsotey
coapany of platoon lavel coemunicgtions e'erieonics equipaent?

taglynia: Ho ‘ntecfecen o wan sorad duying tha Prus ov 11,

(17) Ara the Ftuh eananre saally detectable by tha enewy?

Analysie:

fay Flwe minsnrs werve Jdrotected oat of a toutal of 155 uead during tha ¥YTls,

(b 1t each cann 0! visg sl datsctiscy tho sengar had not besn ptiparly suplaced or camwonf)agsd
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and the aggressor petrsouncl were within the seneor’ ¢ detsction radius prior to visually locating the
ssnsor.

(18)# Does the PEWS shov depredation ia ite capability o detect moviag personsel under varyleg
suvironmentsl conditfons?

Analysis:

{a) The soil conductance detector (wire) was taeffective over 30 percest of the time and took 5
personnel I hours to smplace the wirs for 135 sansors.

(b) The Type 1 sensors periorwed detter during environmestsl testinsg fur detectiom of
petsonnel.

(19)% Does the PEWS show degridetion {1 (te capability te detec: moving vehicles umdet varying
envirnomeatsl cooditions?

Analysiss Tks Type 11 sensors letected 90 percent of the vehicular targets comparss to 83
percent f{or tha Type | seasor during the saviroasentsl test.

(20)#% Dows the PEWS ehow deyradactou of its classificatics capabilitiss uader varylag
snvironmeatel conditioms’

{(s) Claseification rete for Type 1! sensor vas only 36 pevcent (2 swampy #80fl snd heavy foliage
for parsoenel.

(b) The detection and clsess(fication races fir Type 1 seasors sre consideced vatisf{sctory for
operational vse.

TARLE 249 GNVIICHMENTAL TESTING DETECTION AND CLASSIFICATION RATES

Jeevwpy Soll and Weevy Voilage

AIECT 0N 1%y e 11
1 Pocsca 7 3

3 .2 u2te Persoonel bl ] v
Wheelad Yehicles [ }) ”"
SLAIBIPICATIVN

Parsonael L1 b
Venhicles 8 "

1108 %01] sad Maavy Follege

RETECTION Iyt I s
1 Pereon L1} 73

3 ot ware Persnnnel L] ] (1]
Wheeled VERiC lae 1} %0
CLASSITICATION

rersannel AL "
Vahic'ee M 61

(21) Are the coutrols ve the PY¥Z  sginscred to conlorw witii Mewan soginearing fectora?

nalymie:

Py




(a) The PENS met the critaris with coly minor exceptions.
(d) Aggressor persunael reported no audio <t visusl detsctione of the mcaitor/recetver.
(c) Togsla switches on the sénsors were heat by sucsssive pressurs.

(22) Are the visual displays and sudio signals sagineered to adegustely coufors with humsa
sogineering factors?

Anslysis: The visual displays and “udio signals wero wasy to observe and understand.
(23) Are the comntrol {unctions sogioeerad to conform vith human enginesring factors?

Analysis: The functiouns ara appareat and do not requicre an excessive degrae of coaceatral ies o
monitor,

(24) 1s the PZWS designed to minimize electrical hazard to parsonnel?
Analysis: MNo hasards were observed during OT II.

(25) 1s ths PEWS designed to ainimise safety risks associsted with handling?
Analysis: Thers vere no injuries or observed safety hazards duriny the OT II.

(26) Are there significanc differences in the putfurmance characteristics of the thres types of
vire whea used as tho wire link?

Analyein:
{(a) Both WD~} and Wi-16 transsitted wnavagan in excess of 1500 mecars.

(b) While the lLightweighr vire i{s dependable at shorter Taoges, prodlema were experianced at
1500 mmters.

(27) Which type of vire ts bewt suited for use uvsder tactical fleld conditionse!
Anslysis:

(a) Based oa the tresults of the OT 1L the WD-)6 ie deat suited for use uvnder tactical
couditions.

(d) Thie is basad on aixe, weight, strength snd perforasace of the wire wvhan serving es the
PEWS wire link.

(28) Do the draft esuipsent publicetions provide the {nforwation requirsd?
Analyets:

(a) The publications do nat contain information for prover system tactical deployment and
tnformation required to requisition repatr pacts.

{(d) Manuala require updating to rellect PIWS dasign changes.
(29) Can the PEWS be supported vith tepair parts, toocls, sad test equipmant euthorized?
Analysis:

fa) Manuals require updating to reflect the current desiga cf PENS and parts neceseary for PEWS
nai’,tanance.

(¢ )] Tfut equipment (8 astinfgctory and naceesarcy.
()0) What 1s Lhe bettary usage sssoriszcd with acrmal oparation?

Anmiysts: Based on OT 1l dates & new unz of batteries will support a 9-day aissicn in & warm
climate,
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IABLE 2.6 BATTERY LIFE

1t 3A-30% 3a-99
0T-377 672 hrs 352 hre
DT-578 600 hrs 304 hrs
R-1808 240 hre 240 hrs

8. Rach seosor activated oace per hour
b. Teaperature range 40 degrees to 10! degrees (7).
2.8 DISCUSHION:

8. Tactics - The Suall Developmsnt Requirsment (SOR)} for the PEWS was initisted in 1968 and
addressed existing operatiooai requirements. Since the ilaitiation of the requiremant tactics and
doctrine have undergone major changes. The PEWS 0T I was counducted usizg the Xuropeaa Scecarxio and

enphasized curreat tactical thinking. The OT Il revalidatai the need for the PENS to support infantry
operations ou the modern battlefield as outlined im 7N 100-5. PEES will greetly aseist tive commandar

by:
(1) Providing s means to ses the battlefisld.
(2} Allowlog units to cover greater sress.
{3) Supportiug continuous cowbat operstions.

(4) Providing incressed reaction time for repositicuing wespsss eystems at tha loweet operatirg
level.

(3) Inocressing che effectivensss of organic i{adirect fire copebtlities.

(6) Incressiog the security of units in the battle ares.

b, Decision Polats: The decision dody (IPR) will be required to decids not culy whathar to
procurs or not procure the PENS out slso the fesues outliced delow. The OT 11 sddresses Jiffaereat
types of system configurstions, wire, and tdentifl{ed componeunts of the systes that wers margisal in
performance. 1t sppears that the f{ollowirg will be decision poists for the IPR:

(1) Systeam conligurstiosn.

(1) Type of wire to be useq for vire sode.

(5) Type of heasdset to be used for the PEWS.

(4) verification of desiygn changes.

(%) AMdditional test requiresants.

. Alternatives for each of these aresas with sdvanteges sod dissdventages are contalned in Appendix
A,

[ User acceptabllity. During tha OT 1l the Plutoon Leaders {5) were gjuacied oa the PENS and
fts intended use. The Platoon ! vadecrs twplied that the PIWS pecformed its primery purpose and they
would feel confident using system !n cowbat. In addft{on to the O Il the PIWS wes loaned to the
Senvor Platoon frcs the 32d Alrdorne Divinioca for use duting e dsployment ewercize (¥rave iald) to
Iglin Adr Force Base, Filoride. During one phane of the sxerciee the PIVE was wmployed for six days
with 32 sctivetions (31l coafirwed tacrgets) and two falie alsrme. All vho wera sswociatoed with the
PEWS during the exercise were favorably {vgresesed with the systwes’s performance,

2.9 SENSITIVITY ANALYSIS. The i{ssues woet senaitive to the owerail evalustion ares

. The increase in effectivenaes of rifle platoss whan MWL {s utilized,

b Dogradativn of rhe ~yetem under varying savironwenta. coeditices.
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d.

The

The

false alara rate.

detection and classification capability of the systes.

The data containsd in the OT 1l test report is correct as it relates to thesn .ssuas. The major
1ssue i3 that the PEWS significantly ismproved the effectivaness of the rifle platoorn. while the
criteria for all the issues ware not met, the effectivecess of the ystam vas demounstrated ia OV II.

2.10 FIKDINGS:

a. That
evaluation.
b. That
attained throug
c. Thae
d.  That
s, That
f. That
izisntry use.
'y That
h. That
i. That
J. That

sufficleat duta {s contained in the PEWS OT II Test Repott for the independant

the COI is satiafactory for formal training; however, optimum profiziency can only be
h fieid experience.

the PEWS supports cosbat ope:atious 28 outlined 13 M 100-3.

the rifle platoov can effectively operats the PEWS.

the present PEWS reliability is not sstisfactory for infantry use.

the Type 1I sensor and suil ccnductance wire are not scceptable in precenc design for

thy PEWS as presantly configured does not provida for saximum utiliszarica.
the PEWS TMs are unxatisfactory.
design corrections on tha PEWS must be made in productica sad verified during testing.

~ha PEWS siynificantly increases the combat affactivecess of tho trifle platoon.

2.11 CONCLUSIONS.

s
(1)
(2)
3)
(4)
(3)
(&)

That

Two

Ten

Two

Two

Two

Two

That

That

That

the PIWS be cowmposed of:

Receivers, Radio, R-1808.

Detectovs, Anti-Intrusion, DI-577.

Sensor Interfaces, Wire Link, MX-3723.

Grounding Stakes.

Cartrying Bags.

Headsets PSID.

Operator Manuals. v

the PEWS roliabiiity sust be improved and verified prior to fielding.
tha PEWS ™ wust be updated and verified prior to filelding.

the PEWS (s requiread to support infantry operstions as ocutlined im M 100-5.



PRI

ANNEX A
PENS DEVA IFR ALTERMATIVES
1. System Configuracion: Two PEWS configurations were avaluatsd during OT I1. The basic system, 1
receiver, | vire module, Y sensors and a coufiguration of 2 receivers, 10 ssnsors, 2 wire modules and
2 carryiag bags. All of tha test platoons yrefarred the 2 racaiver coafiguration.

ARALTSIS: The 2 receivers, 10 sensor, 2 ¥ire modules and 2 carrying tags provides for s more
flexible eystem with & built in redunancy. This configuration would permit for a greater operstiocual
utility of the system. An example of this would be & placocn ia defasse that alsoc must provide an
sati-armor ambuch. In this case the platoon leadar would have & recaiver aad the ambush leasder would
tave 8 recesiver. The sajor disadvantages o the 2 raceiver couffgurstion vill be:

a. An incresse in cost, approximataly $250 per svsies.

be An incresase in system veight approzimately 5 pousds.

CONCLUSION: Thae 2 raceivex configuration will provide s bettar systes to the infastry.

2. PENS Wire Liok.

Characteristics of Candidate Wire:

WElcHY RANGE® ALLIABILITY
-1 (i/2 mile) 26.5 lbs 1500 100 percsat
WD=-36 (1/2 utle) 4.2 lbe 1500 100 percent
Sippican (1500 mte) 2.1 lbs 1300 weters 73 perceat

*DT 11 Test Data

ANMALYSIS: During testing the WD—1 and WD-356 set sll criteris. The Sippican Wire wvas not
reliable out to the required racge and bdroke durirg lnstsllation. Bile the Sippican Wiire does offer
8 rigaificant reduction {a weighc “he wire is not durable snough for field use. Army acceptance of
the wire would require strengthening and redesign which would invoive devealopwent time and monay.
Alco, the Sippican Wire is no> reusable and caannot be spliced. WD-| aod WD-36 are both in the
inveatory aad have been utilized by units in the field.

COMCLUSIUN: WD=36 best meets the infaatry operatismal tequiremsnts.
3. PFENS Headset:

Three types of headsets were uvaluated for PIWS use with the mositor/receivar,

&,  AN/PRR-4/PRT~9 Earphone.

b. Patrol Seismic Intrusica Detactor (PS1D) Rarphone.

Qe Commarcial Zarphoue.

ANALYSIS: 1In Loth OT I1/OT 7I the PSID vas the woat relisble sod preferred hesdphone. The PSID
headphone does not weer thae SDX of having adjustable volume. This did not {mpact on the oparstiocual
utility of the earphute during the OT I11. The sarphone vas fielded approxisately 8 years ago for use
witk the PFSID.

CONCLUSIUN: The PSID earphoue is satisfactory for use with the PEWS,

4. Verificaticn of Dweign Changes: Saveral problems were identified during DT/OT II and diiferent
coufigurastions of the system ware tasted.

AMALYSIS: Based on data gathered during OT II the PEWS will {acrease the iafanctry’s capability.
The design changes identified during DT/OT 11 will fucther {ncrease this capability. Changes
{deatified are not saricus ecough to delay production but require veriftcacion &s part of the
productioca process.
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CUNCLUSIOli: The desiyn changes caa be verified using production models of the PEWS.

5. Requirement for Soil Conductance Wire: The soll conductance vire is designed to detect creeping
or crawling personael.

ANALYSIS: Dua to the change in tactics and the threat, the utility of the wire {s questionabdle.
As presently de.igned the wire is not satisfactory for ‘nfantry use. 1t takes to long to install,
breaks easily, and has a low detectlon rate. Elimination of the wire will result in a significant
cost savings,

CONCLUSION: The soll coanductance wire should be eliminated from the PEWS.

6. Type I1 Sensor: Three Type Il sensors are curreantly in each PEWS. The sarsor provides 2
Electrrmagnatic/Seismic detaction capability and {s used in loose or rocky soil and {in 1ce, snow and
frozen ground.

ANALYSIS: 1a both DT/OT Il and ECOM testing the Type I {asor has outperformed the Type 11
sensor. The Type II sensor is the moat costly of the two types of sensors. Testing has not shown any
adventage of having the Type Il sensor in the system. Eliminstina of the Type (1 sensor will reduce
the logistical support required for the system as oaly one type will have to be stocked and
maintained.

CONCLUSION: The Type 11 sensor should be eliminated from the PEWS.
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AmpEx C

SMALL DEVELOFAENT RIQUIRDMENT POR THE PLATOON LARLY WAXNING STSTEN
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CDCMS-M 19 Octoder 1972

SUBJECT: Approved Change 2 to Departwent of zhe Army Approvud Small Developeeat Requirement for a
Platoon Early Warning Device (PEZWD) (U)

SEE DISTRIBUTION

1. Reference.

8. Letter, DARD-DDS, HQ DA, 7 Oct 71, subject: Minutes sad Recommsndations of Special Io~
Proress Review on Platoon Early Warning Device (PEWD).

b. Latter, DARD-DDS-S, HQ DA, 28 Aug 72, subject: Migutes snd Recommendations of Coordinated
Tast Pro<ram lo-Process Review on the Platoon Early Warning Jevice (PSWD).

c. Latter, CDCMR-E, HQ USACDC, 25 Nov 68. subfect: DA Approved Small Development Requiremnnt
for Platoon Early Warning Device (PFWD) (GDOG Para 29b(1l), Appendix E) (U).

2. In accordance with references la and b, the PEWD SDR has been changed and is aitached as
Iaclosure !. This change superseces Inclosure 1 to reference lc.

3. Proponent msterie]l and cowbat developera will {nsure coordiceticn and coincidence of the PEWD SDR
and the Remotely Monito:ed Battlefield Sensor System {PEMBASS) requiremsnt document vhaere possible.

4. This action is idencified with USACDC ACN 7800.

FOR THE COMMANDER:

1 Incl WILL1IAM POWELL, JR.
ao CPY, AGC

Asst AG
DISTRIBUTION:
"See page 27
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Department of the Army (DA) Approved Small Development
Requiresent for Platoon EKArly Warning Device (PEWD)

1. CDOG Paragraph Number. 29b(1) (Appendix E)
2. Purpose and Operational Characteristics.

a. Purpose. To provide early warning of approaching personnel and vehicles to platoon and
outpost size unife conducting defensive and ambush type cperations. The effectiveness of such
operations is often dependent upon the ability of small units to deliver a large volume of accurate
planned fire before the enewy can mass his own fires. The oature of defensive and iabush operations
requires early warning of impending action to resalize maximum surprise and effectiveness of organic
and supporting fires. An additional need exists for intrusion detection devices which can be used by
military police physical security units in supplementing local security for classified operating areas
and sensitive logistical facilities. A means of alerting security guard perz-unel of {atrusiocan or
attempted intrusion into an area materially increases the capability of a unit to provide effective
security.

b. Operational Characteristics. A simple, compact, lightweight, early warning device,
utilizing a control unit and sensors capable of detecting movements of objects on the surface of the
earth and/or other sensors not limited to line-of-sight emplacement, i3 raquired to supplement line-
of~sight dependent equipment, such as passive viewing devices and radars currently suthorized infantry
units. Military police physical security units will use the described device when the inatallation of
permanent or semi-permanent and more sophisticated intrusion devices {s not feasible. All
characteristics listed are essential unless othervise stated. Sophistication 18 not desired in this
device and the development of the {tem must emphasize use by average infantry and military police
persounel without the benefit of specialist training.

(1) Configuratton.

‘a) Welght of the platoon early warning device (PEWD), includizg power supply 1f required, and
carrying case must not exceed 1] pounds: (less weight of field wire and grounding stake).

{(b) The volume of the carrying case, vith all equipeent for supplement, less necessary wire and
ground stake must no- exceed 1376 cubic inches, coesistent with buman engineering.

{¢) The control unit must not exceed 200 cubic inches, consistent with human engineering.

(d) The carrying case, including the device, must be cowpatible with existing load czrrying
equipwment of the infantry platoon.

(e) Sufficient sensors must be provided as part of ocwe device to ensure early wvarning over at
least a 250 meter linear trace aloug “he perimeter.

(f) BRugged, lightweight headphones must be provided ay s compcuent of the device.

(g) Power for the device, must be furnished by an expendadle type of power source in the Arny
inventory during the period the equipment i3 fielded.

(h) The device must be properly fused to prevent damsge to the control set in the event the
system i3 subjected to high voltages capable of causing dusege to the operator or circuit of the
systea,

(1) A ground rad, or other means must be provided to leasen danger to the operator and equipment
wvhile operating during eiectrical storms.

(3) The control unit must:

1. Provide an aural warning of sensor activation to be used st operator’s discretion. A volume
control must be provided to adjust the aural signsl level.

2. Provide a convenient, 2aslly read, line check for the individual emplaced sensors.

3. Provide a visual alarm to indicate which sensor’s ars being activated. Visual alirw will
remair activated until manually reset by the operator.

4. Incorporate a sutiable, convenient writing and erasing surface, for pencil, pen or crayon,
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for the sketching of the rircuit dlagrae of sensor esplacesent.

$. Ba capable of cunnectlon with other control sets to enable "console" employment when

rtquf;ed.
(2) Performance.

(a) The sensors wust:

1. Detect, vith maximum reliablility, but not less than 75 to 85 percent a single person
creeping at a distance of 10 to 20 meters from the emplaced sensors, on dry, dasp, or wet soil; dry,

damp or wet sand; on frozen or grassy soil, or oa six inches of anow.

2. Detect, with maximum relizbility, but not less than 83 to 90 percent, a group of three
persons, separated not over three meters from each other, creeping or valking at a distance of 10 to
20 meters from the emplaced sensors, oun dry, damp or wet soil; dry, damp or wet sand; on frozea or
grassy soil, or on six inches of snow.

3. Be capable of being buried and/or camcuflaged by other methods without degrading
performsance. Buried seusors shall be capable of being repeatedly reburied without adversely affecting

performance.

4. Be of such low cost and such simplified design and coastruction that a sensor which becomes
defective can be considered a throw-away item.

(b) The control uait wust:

1. Be simple to operate and ewplace.

2. Permit the emplacement of sensors {n order to provide early warning as far as 100 to 1500
meters from the coutrol unit utilizing either an RFP or wire link,

3. Provide @ volume cootrol on the aural signal which is capable of adjusting frcm zero aural
output to detection of the sudio signal at a distance of 10 meters from the control unit.

4. Include visual display of sensor activation; this display msust n ba detectable forward of
the ccntrol unit and must not be detectable at 2 distance greater than five waters in any direction

from che control unit with the naked eye.

S. Contain all power sources vequired, to operate the control unit.

6. {(Desirable) Provide an cannot read paragraph

(¢) The contrul unit and sensors of the PEWD will be linked, at the discretion of the user, by
either an RF link or by standard Army field wire or any electrical wire available in the field at the
time. The wire link shall be capable of transmitting 3,000 to 1,500 meters. The weight of such wvire
(and ground stake) will not be included in the maximum allowable weight of 8-13 poucds.

(d) Wwhen operating in the RF mode, the operator should have the capability to select alternate
channels (4 to 6 channels are required).

(e) The device shail be ab.~ io classify the intrusion as being made by personnel or vehicles.

(f£) If sensitivity adjustment 13 required, then not more than three levels of adjustment shall
be provided.

(g) Each seansor will be ideatified, during activation, by an ID wmber which will be displayed

on the coatrol unit.
(3) Reltabilitv and Durability.

(a) The PEWD must be sufficiently durable to withstand field and combat use by infantry rifle
platoons. The PEWD systes must have & minimum reliability of 95 percent in successfully completing a
mission of |2 hours duration. Failure in definea &s 1nability of a mechanical, electrical, or
electronic compenent to perform {ts intended function when assembled, or installed properly.
fatlure shall not coustitute equipment fallur . 165 Hrs MAV,

Battery
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(b) The device (including appropriate battary) must be capble of satisfactory performance as
specified {3 climatic categories | through 6 und also (excluding baitery) be capable ol satisfactory
performsnce after two (2) yasrs of storage snd transportaticn in the climatic categories started
above.

(c) The device must be capshle of withstsading the shocks incurred in parachute delivery when
carried by sa individual parachutists or when dropped by parschute in serial delivery containers,
provided normal precautions {mposed by the characteristics and capabilities of the airdrop or air
landed systems with which they will be used a2 70-39.

(d) (Essential) The sensors and control unft will be constructed in such a manner so that the
oaly individual (operator) malatenance required {s care and cleaning and the replacement of power
source, if required. (Desirable) Replacement of defective sansors shall de simple encugh .hat it (s
within the overator’s capability.

(e) Battery life, if batteries are required, sust excaed 150 hours at 100 activations per day of
coatinuous operation; 500 hours (desirable). This 1ife {s basea on manual extinction of the
indicating lasps required by 2b(1) (3) 3 not wors than ten seconds after esch visual alaram.

(f) The device must bde waterproof in the storsge and operating modes and resistant to fungus,
the corrosive effects of chemical agents and salt water spray.

(g) The device wust be electromagnetically compatible with the aperarional enviroument. It must
not radiate undesired elect-omagnetic ennrgy of sufficlent magnitude to degrade performance of
sensitive materiel within its ares of Safluence, or be susceptible to enemy detection by monitoring
emitted electromagnetic energy.

3. Supporting Juscification and Dsta.
4. Applicable TDOC paragraph are 210b(3), 1510a(1l) and 1510a(1l) (h).

b, Several private industrial firms have msnufrctured production models of equipment of this
general type. Developmental costa are unknown but should be low since developed equipment exists
vhich is capable of sacisfying almost all of tiese requirements.

c. Required type and amount of materiels which may not be readily available for curreant war
produ:tion - none.

d. Technical fecasibility of developing and produciig, the item by the time required.
Development of this {tem is within the state-of-the-art and is techaically feasible. Micro-
electronics will be conaidered for use {n the PEWD.

e, Costs data (Estimated).

(1) RDTSE development costs: $250,000.

(2) Prototypes - $5,000 sach.

(3) Production items.

(a) Lots of 100 including tooling costs: $1,500 each.

(b) Lots of 1000 fncluding teoling costs: $1,200 each.

f. Compartson with exiscing equipment and indication of standard irems to be replaced. The
devi~e wiil be a new i{tem, therefore, it will not replace apy standard item curreatly in use;
however, it will be used with and supplement radars, and binoculars.

' Consideration of himan factors, including qualitative and quantitstive personnel
requirements. Eaployment of the device will require on'y unit level familiarization training. No
additional persunnel will bLe required to use or maintain the davics at unit level. Direct support and
general support maintenance personnel may require limited co-the-job training in the repair. Safe use

of the syscem will require minimum skill. Employing, maintaining, stcring and shipping the device
will present no health or safety hazards to using personnel.

.

h. Estimate of quantity required under existing priorities and pr.duction capability: 4000
units. US Continental Army Cosmand will require 24 platoon early warning devices for training
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purposes.

i. Consideration of probable mainterance elfort ~ Tasiliarization with preventive malatanance,
inspectiva and valety procedures will be required. MNo new msintenance skille will be required at che
uier level; direct support and genaral support malatenance will require fsmilfarization-type training
to perform anticipated msiatevance. Mo additicnal safntensnce personeel will be requirsd ac any
level.

J. Assistance required from other developing sgencles - noae.
k. Coonflicts with other projects iun the use of manpower or facilities = aocne.

1. Australian, British and Canadian Armies have sxprassed faformal imterest amd wish to be kept
informed oa developmeat prograss.

ne Couparicon with usisting ot developmental items of allied natious - tha Brizish Army has
devaloped and tescted the TOBIAS, which furnishes aural and visual signals ~equiring excessive operstor
attention and ilaterprecation, rather than definite slarms. It does not sast the requiresents of low
false alarm rate, console connection, and open circuit alarw, alao its calisbility and duradbilic, are
uanknown (based ou USAMERDC evaluation 3 Juane 1966).

n. The battlefield enircument of the infantry platoon is the eavironment in which the PEWD s
to be employed and should be considered in testa.

0 Basis ox fssue and plaaoed ilatridutiocn. One PEWD per iafaccry platoou should provide
srfficiant coverage to detect ipprosching parsonnel over main avenus of spproach into defensive areass
or ambush sites. JYour devices per military police security plstoon will enable employment with
established physical security posts of classified snd othar sensitive arsas.

Pe Areas of possible simplification of design through applicatiou of value e¢ngineering
techniques without jeopardy to the prisary fuactioca of the squipment, vhen total cost aight be re ..
significantly - none.

4. Recommended Priority. The complete void currently axisting in early warning davices, ant limited
by line-of-sight in {nfantry sad miiitary police units justifies the estsblishment of priority I for
this developmental itew.

Se Maintenance Coucepts. Properly coastru.ted, sealed uaits will result in uanic maintenance of oaly
care and cleaning and replacement of power sources, Lf required.

a. The operator, if required to replace powear sources, shall be sble to do 30 {n no wore than §
airutes, without the use of any tools.

b. Sensors shall be replaceable dy direct support personnel in no more than fifteen (15)
zinutes esach.

c. Scheduled muinteoance shall “e required no more thaa once in six months, at direct support
levael, and none required st general support level.

d. In the event of failure vhich requires direct or general support, the msean tipe to diagnose
and repair shall be no more than two hours. Thir shall apply to all unscheduled maintecance actions
other than sensor reptacewment.

6. Background Intom(lonr:

a. The Infantry has had long-standing requiresents fur early warning devices. These
requirements have been satisfied in past and preseat conflicts by trip flares end by such crude field
expedients as the cans containing pebbles affixed to trip wires aad/or barbed wire, use of forvard
listening posts snd other means avatilable to the small uit leaders. These expedirots, although
part{ally effective {n given situstions, fail to provide a reliable early warning system to the
Infantry. The curreat coanflict in Vietnam haer rsesphasized the need for s reliabla early warning
device at the small unit level for the Infantry. Curreant doctrine ewphasized of’rasive acticus. The
hours of darkness are often devoted to defensive operaiions to permit rest and resupoly. The fire
superiority avallable to US forces is normally best utilized in daylight operacions; therefcre, future
conflicts in many operational areas may be characterized by day attacks and night defensive
perimetars. In order to ensure adequate rest during defensive postures, early varning devices are
necessary. These devices will augment listeniug poets sand outposts, peraitting better coverage with
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fever individuals required to be alert. Currently, all sarly wernfag or surveillsnce davices are
dependant upon line-of-sight employwent and sre hampered by sdverse veather and vegetation conditions.
The esployment of the PIWD will permi: coversge of aresisr laposeible to survey with curreat line-of-
8ight dependent devices, ensure sdequate early warning to the rifle platcon and permit the {adividual
infantrysan to better utiltzs time allotted for rest and resupply vithout secrificiog aecessary
uecurity - Military Pollce requirements for sore sophisticated parimeter intrusion dectsction systems
have a ftrw doctrinal base 1a PM [9-30. whea envircament ana/or ecoromic considerations do not permit
installatton of more sophisticated equipment (e.g., electromagaetic fancing), & reliable divice, which
Bay be iavtalled qutikly und utillsed to yive early warning of 1atruslon attemgls to perim-ter
security guards of cleseifled vperating arese sad jeasitive logiscical facilities, L8 nceded.

b. A large number of davices, developad by the u3 Army asd othar DUD aleseats, sey Be readlly
adspied to seet this vequirement with little edditicnal developmeat. The entirs raage of selsmic,
acoustic, infrared, ultraviolet and magnetic snomaly intrusion dacection devicas should de coasidered
by the developer {n westing this requirement. All other technical approaches which sppear to ba able
to provide the characteriasci<s will be consi{dered, also.

€. In case of cometing charscteriatics the developing agency will give priority in the
following order:

(l) Performenca.

(2) Simplicity of operation.

(1) Reltabtifcy.

(4) Weight and dursbilicy.

d. lf, during the development phase, {t appears to the developing sgency that charactertscice
listad heretn require incorporation of certain tmpracticabla features and/or unuecesssrily expensive
components or devices, coastantly manufacturing methods of procasees, crit{cel wmaterials, or
restrictions which do aot enhance the silitery value of the squipmeat, such mettety will be druught to

the {mmediate sctention of tha Chief of Research and Davelopasnt, Depactment of the Arwmy and
Comsanding Caneral, USACDC, for coordinatioa and decision befors focorporatios {nto the linal design.
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SECTION V1
PLAN FOR LOGISTIC SUPPORT

&.1 Introduction. The PEWS AR/TRS-2(V) is a simple, compact, lightweight device to provide early
warning of approaching personnel and vehicles to platooa and outpost size units.

6.2 Description. PEWS coasists of the following cowponects:

6.2.1 Detuctor, Anti-Intrusion DT=S77(V)/TRS~2(V). A seismic/esgnetic seusor vhich transmitse
activations over radio or wire link.

6.2.2 Recelver, Radio R-1808(V)/TRS-2(¥). A fixed frequeacy receiver with visual dispiay and aural
alara.

6.3.3 Sensor Interface, Wire Link MX-9738/TRS~2(V). An interface which tuauects to the raceiver for
wire link operstioun.

6.2.4 Carrying Casa CY-7524/TRS~2(V). A case for the complete PEVS.

6.3 Support Concapt.

[ D The PEWS design uinimizes field meintensnce requirements. Seasors meet the requiresent
that they "Be of such iow cost and aimplified design and comstructios thst & sensot which becomes
defective can be counsidered a throv-awey item.” The receivar 1s & sealed untt meeting requirvmants
for simplicity of operation, reliability, weighc and durability, Based on the results of logistic
support analystie (LSA) conducted during the ID phsse and the resulte of DT-I1/0T-11, all irternal
receiver repair will be accomplished at the depot level. The LSA showed this to be the alternative
vith the lowest oparsting and support costs tor the expected range of receiver MIBFs. One other
alternative (fault ieolate to component et LS; fault {solste to module sad part at G3) approached the
depot repair slternative coets as MTBF dacreased; however, this sltermative would have incressed R&D
costs and unit pcoduction coets in ordar to achieve sdequats maintaissbility characteristics vhile
retaining acceptable rel{sbility and parformence levels. Durinyg DT-11/0T-1I, there vas only 2 single
chargradle internal receiver electrical failure, which ves attributed to & quality cootrol deflclency,
in over 3,200 test houts.

b. No speclal support considerations aro required. The PMINS will ba daliversd by the
contractor and stocked, stored and lssued as s complete system. Cfach set will be identified se a
vaciable configuratioa (1.e., {V1), (V¥2)) depanding on the spacific jreeet dats tracuwisesiocn
frequency; esch sensor will include sa uncoded code plug vhich must be encoded prior to fasue.
fndividual end ttems, as wall as code plugs and spare and repair parts, will bs ptovisioned to support
the escablished mafntesance concept. Tor #¢ lesat the first two (2) yeers after 10C, all failed {tems
will be tecurned to the depot foc analysis and diepositiom. Figure §-1 repreasats & typical mreriel
flow diagram,

6.4 Maintenance Plsn. Maintenance will de sccowplishad {a sccordasce with the Maintenance
Allocation Chart (MAC) (Tablw 6-1).

6.5 Support and Test EZquipwent,

a. Support and test equipwent rtequirements are listed {m Table 6.2

b, Test Sat T$-1565/TRS-2(V) genarates dats signals required to tesc Receiver R~1808(V)/TRS~
2(¥). The maintenance concept of the test set hao teacatively Sesa estadlished {n accordance with
Table 6-3; however, this concept will ba reevaluated prior to fabrication of first srticle Cest units
to assure compliance with the intent of HQDA Lty 750-76-4, dated 12 December 1976, wubject: Field
Versue Depot Repair of Boatds/Cards and Modules in Electromic Systewms/Equipeeats.

6.6 Management. The ILSMT, chafred by an ILS who is designated by the PM, will ba responsible for
intagrazing all elewants of logtletic support. This teem vill include reprasentation from activities
responsible for the PYWS production, support, training, and deploymest; contrector represeatation wili
be included.

8.7 Life Cycle Support Costs. UEstimeted yrarly operating aed support coets (comstant ¥Y 76 dollace)
ate a8 follows:
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Total Per Ysar $432,000

Perscane! (Maiat) 2,000
*Consumpt loa 370,000
Dapot Mstat 15,000
ladirect 65,000

#laciudes SRP, sensors and bdatteries, lass viras

6.8 Scheduls of Logistic Support Iveunts. The key ILS avents are pressented in the following
tadulation:

MILEZSTONE pATE
Intcial Production Testing (IPT) MIS? Available 4QrY78
1§44 1Qre79
MFP Complate qQryrs
PV IPR Q79
DA Doctrinal Pubs Approved &Arrrs

final Qualitative and Quantitative Personnel
Requirements Information (QQPRI) & MDS

Deciston 1Qry’s
Traiaing Aids & Lit Delivered AQrY79
Authorization Documeat (TOE) Apyproved qnn
Dapot Mafatenance Support Plan Approved qr79
Adequate Skilled Uperator & Maintenarce

Persounel Avallable lqryso
Repair Parts Fill QFY79
Technical Macuals & Repair Parts and Special

Tools List (RPSTIL) Available Qrr’e

Special Tools; Test, Measuremeunt and Diagnostic
Lquipsnat (TMDE) and Calidratica Equizment

Ava'llable AQri79
End Items & All Support Elewents Cartified

for lssue AQYY79
NET Tesws & Techaical Assirtants Available AQri7se
Equipment & Support Elements Shipped QY79
Depot Support Ready QY79
10C Achieved 180
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